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1. Attach the IEUBK text output file and graph upon which the PRG was based as an appendix. For additional
information, see www.epa.gov/superfund/programs/lead

TABLE 1 (RAGS D IEUBK LEAD WORKSHEET)
Site Name: Industri-plex Superfund Site

Receptor: Young Child (1 to 6 years) Exposure to Media as Described

1.  Lead Screening Questions

Medium
Lead Concentration
Used in Model Run

Basis for Lead
Concentration Used
For Model Run

Lead Screening
Concentration Basis for Lead Screening Level

Value Units Value Units
Surface
Soil 140 mg/kg Average Detected

Value 400 mg/kg Recommended Soil Screening
Level

Water 4 ug/L Model Default 15 ug/L Recommended Drinking Water
Action Level

2.  Lead Model Questions
Question Response for Residential Lead Model

What lead model (version and date) was used? IEUBKwin32 Model 1.0 build 252

Where are the input values located in the risk
assessment report?

Located in Appendix 6L, Tables 3 and 4

What range of media concentrations were used for the
model?

Refer to Table 3

What statistics were used to represent the exposure
concentration terms and where are the data on
concentrations in the risk assessment that support use of
these statistics?

Arithmetic mean concentrations from Tables 3.3.RME/CT
through 3.6.RME/CT

Was soil sample taken from top 2 cm? If not, why? No

Was soil sample sieved? What size screen was used? If
not sieved, provide rationale.

No

What was the point of exposure/location?
The maximum exposure scenario occurred in surface soil at
Station HB01/A6

Where are the output values located in the risk
assessment report? Located in Appendix 6L, Table 4 and Figure 1

Was the model run using default values only? No

Was the default soil bioavailability used? Yes

Was the default soil ingestion rate used? Yes

If non-default values were used, where are the rationale
for the values located in the risk assessment report? Located in Appendix 6L, Table 3

3.  Final Result

Medium Result Comment/PRG 1

Surface soil Input value of 140 mg/kg in subsurface soil results in 0.234% of
young children above a blood lead level of 10 ug/dL.  Geometric
mean blood lead = 2.647 ug/dL. This does not exceed the blood
lead goal as described in the 1994 OSWER Directive of no more
than 5% of children exceeding 10 ug/dL blood lead.

Based on site conditions, a PRG
calculation is not necessary.

http://www.epa.gov/superfund/programs/lead


1. Attach the ALM spreadsheet output file upon which the Risk Based Remediation Goal (RBRG) was based and description of rationale
for parameters used. For additional information, see www.epa.gov/superfund/programs/lead

December 2001

TABLE 2 (RAGS D ADULT LEAD WORKSHEET)
Site Name: Industri-Plex Superfund Site

Receptor: Adult Non-Resident, Exposure to Media as Described

1.  Lead Screening Questions

Medium
Lead Concentration
used in Model Run

Basis for Lead
Concentration Used
For Model Run

Lead Screening
Concentration Basis for Lead Screening Level

Value Units Value Units
Surface
Soil 1223 mg/kg Average Detected Value 750 mg/kg Recommended Soil Screening Level

2.  Lead Model Questions
Question Response

What lead model was used?  Provide reference and version Adult Model associated with EPA-540-R-03-001

If the EPA Adult Lead Model (ALM) was not used provide rationale for
model selected.

N/A

Where are the input values located in the risk assessment report? Located in Appendix 6L, Table 5
What statistics were used to represent the exposure concentration terms
and where are the data on concentrations in the risk assessment that
support use of these statistics?

Arithmetic mean concentrations from Tables
3.3.RME/CT through 3.6.RME/CT

What was the point of exposure and location?
The maximum exposure scenario occurred in
Surface Soil at Station HB01/A6

Where are the output values located in the risk assessment report? Located in Appendix 6L

What GSD value was used? If this is outside the recommended range of
1.8-2.1), provide rationale in Appendix 6L. 1.8

What baseline blood lead concentration (PbB0) value was used? If this is
outside the default range of 1.7 to 2.2 provide rationale in Appendix 6L. 2.0

Was the default exposure frequency (EF; 219 days/year) used? No

Was the default BKSF used (0.4 ug/dL per ug/day) used? Yes

Was the default absorption fraction (AF; 0.12) used? Yes

Was the default soil ingestion rate (IR; 50 mg/day) used? Yes
If non-default values were used for any of the parameters listed above,
where are the rationale for the values located in the risk assessment
report?

Located in Appendix 6L

3.  Final Result
Medium Result Comment/RBRG 1

Surface
Soil

Input value of 1223 ppm in soil results in 0.2% of receptors above a
blood lead level of 10 ug/dL and geometric mean blood lead = 2.0 ug/dL.
This does not exceed the blood lead goal as described in the 1994
OSWER Directive of no more than 5% of children (fetuses of exposed
women) exceeding 10 ug/dL blood lead.

Based on site conditions, a RBRG
calculation is not necessary.

http://www.epa.gov/superfund/programs/lead


TABLE 3.  SEDIMENT AND SOIL IEUBK MODEL INPUTS

Sediment

Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)1 Time-weighted conc. (mg/Kg)2

Station Current Future Current Future Current Future
HB01/A6 254 13 105

HB02/HB04 -- 214 -- 13 -- 104
AR 164 13 102

Surface Soil
HB01/A6 1223 13 140

Subsurface Soil
SO -- 135 -- 150 -- 114

HB01/A6 -- 845 -- 13 -- 127
Notes

(1) Adjusted by fraction ingested term (50%) when appropriate; for multiple receptors, the most conservative exposure frequency is presented.
(2) Time-weighted over one year using MADEP background value (MADEP, 2002) of 100 mg/Kg.  If average concentration is less than 100 mg/Kg,

the average concentration is used.
Time-weighted conc = (Average Conc. * Exposure Freq. + Bkgd. Conc * (365 - Exposure Freq.)) / 365

Indoor  Dust Lead Levels = MADEP Bkgd (100 mg/Kg) * 0.7 = 70 mg/Kg  [Assumption]
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TABLE 4.  IEUBK TEXT OUTPUT FOR STATION HB01/A6 (MAXIMUM)

                  LEAD MODEL FOR WINDOWS Version 1.0 Build 252

===============================================================================
     Model Version: 1.0 Build 252
     User Name:
     Date:
     Site Name:
     Operable Unit:
     Run Mode: Research

===============================================================================
     The time step used in this model run: 1 - Every 4 Hours (6 times a day).

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m^3/day)            (%)          (ug Pb/m^3)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(ug/day)
     -----------------------------------
     .5-1      5.530
     1-2       5.780
     2-3       6.490
     3-4       6.240
     4-5       6.010
     5-6       6.340
     6-7       7.000

     ****** Drinking Water ******

     Water Consumption:
     Age     Water (L/day)
     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 ug Pb/L
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     ****** Soil & Dust ******

     Age          Soil (ug Pb/g)       House Dust (ug Pb/g)
     --------------------------------------------------------
     .5-1              140.000              70.000
     1-2               140.000              70.000
     2-3               140.000              70.000
     3-4               140.000              70.000
     4-5               140.000              70.000
     5-6               140.000              70.000
     6-7               140.000              70.000

     ****** Alternate Intake ******

     Age      Alternate (ug Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 2.500 ug Pb/dL

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:
     *****************************************

     Year         Air                Diet               Alternate       Water
                (ug/dL)            (ug/day)              (ug/day)      (ug/day)
     --------------------------------------------------------------------------
     .5-1        0.021               2.600               0.000          0.376
     1-2         0.034               2.706               0.000          0.936
     2-3         0.062               3.059               0.000          0.980
     3-4         0.067               2.968               0.000          1.008
     4-5         0.067               2.894               0.000          1.059
     5-6         0.093               3.067               0.000          1.122
     6-7         0.093               3.392               0.000          1.144

      Year     Soil+Dust             Total               Blood
               (ug/day)            (ug/day)             (ug/dL)
     ---------------------------------------------------------------
     .5-1        2.434               5.431                3.0
     1-2         3.849               7.526                3.2
     2-3         3.876               7.977                3.0
     3-4         3.910               7.953                2.8
     4-5         2.933               6.953                2.4
     5-6         2.651               6.933                2.2
     6-7         2.508               7.137                2.0



FIGURE 1.  IEUBK GRAPHICAL OUTPUT FOR STATION HB01/A6 (MAXIMUM)



TABLE 5.  SEDIMENT/SOIL ADULT LEAD MODEL INPUTS

Sediment

Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)1

Station Current Future Current Future
HB01/A6 254 13

HB02/HB04 -- 214 -- 13
AR 164 13

Surface Soil

Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)1

Station Current Future Current Future
HB01/A6 1223 13

Subsurface Soil

Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)1

Station Current Future Current Future
SO -- 135 150

HB01/A6 -- 845 -- 13

Notes
(1) Adjusted by fraction ingested term (50%) when appropriate;

for multiple receptors, the most conservative exposure frequency is presented.

3/10/2005 Page 1 of 1 lead_ad.xls [Input]



Calculations of Preliminary Remediation Goals (PRGs)

PbB
Exposure Equation1

Variable 1* 2** Description of Exposure Variable Units
PbS X X Soil lead concentration ug/g or ppm

Rfetal/maternal X X Fetal/maternal PbB ratio --
BKSF X X Biokinetic Slope Factor ug/dL per

ug/day

GSDi X X Geometric standard deviation PbB --
PbB0 X X Baseline PbB ug/dL
IRS X Soil ingestion rate (including soil-derived indoor dust) g/day

IRS+D X Total ingestion rate of outdoor soil and indoor dust g/day
WS X Weighting factor; fraction of IRS+D ingested as outdoor soil --
KSD X Mass fraction of soil in dust --

AFS, D X X Absorption fraction (same for soil and dust) --
EFS, D X X Exposure frequency (same for soil and dust) days/yr
ATS, D X X Averaging time (same for soil and dust) days/yr

PbBadult PbB of adult worker, geometric mean ug/dL

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution %
1  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).
      When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.

*Equation 1, based on Eq. 1, 2 in USEPA (1996).

PbB adult = (PbS*BKSF*IRS+D*AFS,D*EFS/ATS.D) + PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

**Equation 2, alternate approach based on Eq. 1, 2, and A-19 in USEPA (1996).

PbB adult = PbS*BKSF*([(IRS+D)*AFS*EFS*WS]+[KSD*(IRS+D)*(1-WS)*AFD*EFD])/365+PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 3/10/2005 3:01 PM



Calculations of Preliminary Remediation Goals (PRGs)

Exposure
Variable

PbS
Rfetal/maternal

BKSF

GSDi

PbB0

IRS

IRS+D

WS

KSD

AFS, D

EFS, D

ATS, D

PbBadult

PbBfetal, 0.95

PbBt

P(PbBfetal > PbBt)

Values for Maximum Conc. 13-day Exposure Frequency
Using Equation 1 Using Equation 2

Units GSDi = 1.8 GSDi = 1.8
ug/g or ppm 1223 1223

-- 0.9 0.9
ug/dL per

ug/day
0.4 0.4

-- 1.8 1.8
ug/dL 2.0 2.0
g/day 0.050 --
g/day -- 0.050

-- -- 1.0
-- -- 0.7
-- 0.12 0.12

days/yr 13 13
days/yr 365 365

ug/dL 2.1 2.1

ug/dL 5.0 5.0

ug/dL 10.0 10.0

% 0.2% 0.2%

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 3/10/2005 3:02 PM



Calculations of Preliminary Remediation Goals (PRGs)

Exposure
Variable

PbS
Rfetal/maternal

BKSF

GSDi

PbB0

IRS

IRS+D

WS

KSD

AFS, D

EFS, D

ATS, D

PbBadult

PbBfetal, 0.95

PbBt

P(PbBfetal > PbBt)

Values for Maximum Conc. 150-day Exposure Frequency
Using Equation 1 Using Equation 2

Units GSDi = 1.8 GSDi = 1.8
ug/g or ppm 135 135

-- 0.9 0.9
ug/dL per

ug/day
0.4 0.4

-- 1.8 1.8
ug/dL 2.0 2.0
g/day 0.050 --
g/day -- 0.050

-- -- 1.0
-- -- 0.7
-- 0.12 0.12

days/yr 150 150
days/yr 365 365

ug/dL 2.1 2.1

ug/dL 5.0 5.0

ug/dL 10.0 10.0

% 0.2% 0.2%

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 3/10/2005 3:01 PM



APPENDIX 6M

GROUNDWATER USE AND VALUE DETERMINATION
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